Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2002-272845 
(43)Date of publication of application : 24.09.2002 



(51)Int.CI. A61M 16/00 



(21 Application number : 2001-073868 (71 Applicant : TEIJIN LTD 

(22)Date of filing : 1 5.03.2001 (72)Inventor : TANAKA TAKESHI 

HIRANO SHIGENORI 
IMAMURA YOSHIHARU 



(54) BREATHING GAS FEEDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a breath 
detection sensor where a demand regulator can be used 
by using a cannula even at a place away from an oxygen 
concentrator. 

SOLUTION: A breathing gas feeding device for feeding 
breathing gas to a user is provided with a breath 
detection means for detecting the breath of the user, 
and the breath detection means is an optical 
microphone. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas feeder for breathing which is equipped with a respiratory detection means to 
detect a user's breathing, in the gas feeder for breathing which supplies the gas for breathing to a 
user, and is characterized by this respiratory detection means being an optical microphone. 
[Claim 2] the generating means of the gas for breathing — on the way — a conduit with [ it is alike 
and ] an automatic closing-motion valve means — the gas feeder for breathing which characterizes by 
for this respiratory detection means to be an optical microphone in the gas feeder for breathing which 
equipped with a means and a supply means supply the gas for breathing to a user, and equipped with 
the control means for controlling this automatic closing-motion valve means based on the detection 
result of a respiratory detection means and this respiratory detection means which detects a user's 
breathing. 

[Claim 3] The respiratory detection sensor characterized by for a diaphragm receiving a user's 
respiratory sound, equipping this diaphragm with a means to irradiate light, and a means to detect the 
reflected light, and detecting the respiratory sound from the difference between incident light and the 
reflected light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , . , ,. . 

[Field of the Invention] This invention relates to the gas feeder for breathing which supplies the gas 
for breathing. Furthermore, it is related with the gas feeder for breathing which supplies the gas for 
breathing to a respiratory-illness patient from the medical-application oxygen enricher as respiratory 
auxiliary tools which have the function which compress air into a detail, and the nitrogen in air is 
made to stick to it, and raises an oxygen density to it, or the gas bomb for breathing. 
[0002] 

[Description of the Prior Art] An oxygen inhalation therapy is in one of the most effective things as 
the therapy approach of pulmonary problems, such as versicular emphysema and chronic bronchitis, 
and oxygen enricher or an oxygen cylinder has come to be used in recent years for this therapy. 
When performing an oxygen inhalation therapy by the hospital or being home, oxygen enricher or a 
mass fixed oxygen cylinder is used, but when a patient goes out by going to hospital regularly etc., 
the oxygen cylinder of a pocket mold is mainly used. 

[0003] Since it is the bomb which a pulmonary-problems patient carries this oxygen cylinder, and is 
carried out, it is necessary to be a small light weight, and in order to increase the oxygen capacity 
with which it can be filled up, it fills up with hyperbaric oxygen gas. Moreover, in order to extend 
further the time amount which a patient can use, a respiratory detection sensor and an automatic 
closing motion valve are built in the interior, oxygen is supplied only to a patient's exhalation time 
amount, and a means by which exhalation time amount saves oxygen using the so-called demand 
regulator which suspends supply is used. 

[0004] This invention relates to the respiratory detection sensor for using it for this demand 
regulator. It is the approach (JP,62-270170,A) and the diaphragm manometer which form the sensor 
which becomes the nose KANYURA section from a pyroelectric element here as a respiratory 
detection sensor currently use from the former, and the pressure sensor (JP,05-071894,B) which 
detects electrostatic capacity using the high polymer film which carried out the laminating of the 
conductive layer is propose, a pressure sensor is further form near the oxygen supply opening of a 
body, and the gas feeder for breathing (JP,02-88078,A) which controls supply of oxygen gas based 
on the signal of a pressure sensor is devise. 

[0005] ~ • 
[Problem(s) to be Solved by the Invention] The pyroelectric element currently used for respiratory 
detection in the conventional gas feeder for breathing and a temperature sensor have a problem in the 
point and responsibility which background noise superimposes on the detecting signal. Moreover, 
since pressure loss arose from a pressure sensor before the KANYURA end which is a supply means 
when a pressure detects breathing, distance of KANYURA could not be lengthened, but when a 
pressure sensor was attached in an oxygen enricher, it was obliged to use near the device, and there 
was a problem that the action range of the interior of a room was limited. 

[0006] This invention was made in view of this situation, and uses KANYURA also in the location 
distant from the oxygen enricher, and it aims at offering the gas feeder for breathing which the 
demand regulator equipped with the usable respiratory detection sensor. [0007] 
[Means for Solving the Problem] this invention person found out a header and the following gas 
feeders for breathing for detecting the respiratory sound with the new detection means of an optical 
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microphone, as a result of inquiring wholeheartedly to this technical problem. 

[0008] That is, in the gas feeder for breathing which supplies the gas for breathing to a user, this 

invention is equipped with a respiratory detection means to detect a user's breathing, and offers the 

gas feeder for breathing characterized by this respiratory detection means being an optical 

microphone. 

" [0009] moreover, this invention the generating means of the gas for breathing on the way - a 
conduit with [ it is alike and ] an automatic closing motion valve means - a means - In the gas 
feeder for breathing which was equipped with a supply means to supply the gas for breathing to a 
user, and was equipped with the control means for controlling this automatic closing motion valve 
means based on the detection result of a respiratory detection means and this respiratory detection 
means which detects a user's breathing The gas feeder for breathing characterized by being the 
optical microphone with which this respiratory detection means detects a user's respiratory sound is 

offered. . u- 

[0010] Moreover, this invention receives a user's respiratory sound with a diaphragm, equips this 
diaphragm with a means to irradiate light, and a means to detect the reflected light, and offers the 
respiratory detection sensor characterized by detecting the respiratory sound from the difference 
between incident light and the reflected light. 
[0011] 

[Embodiment of the Invention] It is the gas feeder for breathing which supplies gases for breathing, 
such as oxygen, to a user, and this invention is equipped with a means to detect a user's respiratory 
sound, and is equipment using the optical microphone as the detection means. 

[0012] This optical microphone is the microphone equipped with the function to change a sound into 
a lightwave signal, a diaphragm specifically receives a sound signal, the beam of light of light 
emitting diode is applied to the field, a photosensor receives the reflected light, and a sound signal is 
detected from change of input light and the reflected light. By catching the quantity of light of the 
reflected light with a photosensor (photodiode), changing into a voltage signal, and changing into a 
frequency further, analysis in a frequency domain is performed and it becomes possible to detect 
breathing by the difference in a frequency band. 

[0013] The example of a mode of the gas feeder for breathing which incorporated the optical 
microphone of this invention as a respiratory detection means is shown in drawingj, . After having 
supplied pressurization air to the adsorption cylinder filled up with 5 A mold zeolite as an adsorbent 
which adsorbs nitrogen alternatively by the compressor, taking out oxygen concentration gas of 90% 
of oxygen densities and storing in a surge tank rather than oxygen as a generating means of the gas 
for breathing, the oxygen enricher 1 of the pressure fluctuation adsorption mold supplied to the 
respiratory-illness patient who is a user by 3 L/min via a humidifier was used. In addition, also when 
using an oxygen cylinder and liquefied oxygen instead of oxygen enricher, it is clear that it is 
realizable by the same approach as the following. 

[0014] The oxygen concentration gas sent out from oxygen enricher 1 is emitted in a patient's nasal 
cavity section through KANYURA 3 after passing the solenoid valve in a demand regulator 2. In 
order to use efficiently the oxygen concentration gas emitted here for breathing, said solenoid valve 
is opened only at the time of a patient's inhalation of air, and at the time of exhalation, it is 
controlling to close a solenoid valve. 

[0015] The optical microphone 4 is used as a means to detect the inhalation of air in this case, and 
exhalation. Collect a patient's respiratory correspondence numbers with this optical microphone 4, 
and it is changed into an electrical signal with the amplifier 6 installed in about two demand 
regulator with an optical cable 5. A sound signal is filtered according to a frequency band in the 
electrical circuit in a demand regulator 2. By setting up as a threshold the mean value of the sound 
pressure signal level at the time of the exhalation in the frequency band beforehand investigated in 
advance for every patient, and the sound pressure signal level at the time of inhalation of air, 
exhalation and inhalation-of-air distinction are performed, and the solenoid valve of the demand 
regulator 2 which sided with breathing is opened and closed. 

[0016] The optical microphone 4 used here is a thing made from FONORU, and is the structure of 
the principle of operation making a sound change of light, catching it, specifically applying the beam 
of light of light emitting diode to a diaphragm, and a sensor receiving the reflected light, and 
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changing light into a current. A voice detecting element consists of only diaphragms, and the 
amplifier section which built in the projector (LED) and the electric eye (photodiode) is in the distant 
place from the detecting element which has a diaphragm, transmits the light taken out with the 
optical fiber from the projector, it hits against a diaphragm, and the structure of also transmitting the 
light which received light to an electric eye with an optical fiber is taken. 

[0017] Since a diaphragm is lightly made as a key feature of an optical microphone compared with a 
dynamic mold and capacitor mold microphone, the so-called hi-fi property is good, and since it is 
strong also with heat, improvement in mass-production nature is possible as a surface mounted 
device. Moreover, on structure, since the configuration which does not have the both sides of a 
diaphragm covered is possible, sharp directional characteristics are acquired. And the active noise 
reduction effectiveness is acquired from feedback of real time being applied by change of exposure 
light. With the amount of active feedback, it can carry out adjustable [ of the directional 
characteristics ]. In order to use an optical fiber 5 for a signal line, there is an advantage that it is 
strong to the effect of EMC, and the long-distance signal transmission to 1000m is possible. 
[0018] When nose KANYURA which is the supply means of the gas for breathing to a user is used, 
by installing the detecting element of an optical microphone in the tip of the nose which is a part for 
the end, the direction of a sound source (respiratory sound) can be specified, and it has the 
description of being hard to gather other noises. Even if it is in the case where the installation to a 
KANYURA point is impossible, when the direction of a sound source can be hard to be specified, it 
is possible to apply by using it with the amount of active feedback, dulling directional 
characteristics, since it can carry out adjustable [ of the directional characteristics ]. 
[0019] thus, since a detecting element consists of only diaphragms, generally the optical microphone 
4 is small, and wiring is complicated by making it the structure which let KANYURA 3 and an 
optical cable 5 pass in the protective tubing 7 which consisted of flexible vinyl chlorides etc., and 
was unified, or the structure which lets the interior of KANYURA 3 pass - also twining - there is 
nothing and connection with a demand regulator 2 and a desorption activity can be easily done now. 
[0020] 

[Effect of the Invention] Like ****, KANYURA can be used for this invention also in the location 
distant from the oxygen enricher, and it can also provide a demand regulator now with an usable 
respiratory detection sensor. 

[0021] Thus, this invention makes a big contribution to long-distance-ization of KANYURA in 
oxyecoia supply equipment for breathing, such as not only oxygen enricher but an oxygen cylinder. 



[Translation done.] 
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